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I. FT-IR characterization of GO and GO-TCBQ
GO-TCBQ was prepared via TCBQ modified on GO. The FT-IR characterization of GO and GO-TCBQ is shown in Fig. S1 . Comparing with GO, the FT-IR spectrum of GO-TCBQ clearly show a new peak at 2975 cm -1 , which represents unsaturated C-H. Other peaks also increased significantly in the FTIR results of GO-TCBQ, including C=O (1691 cm -1 ), C=C (1571 cm -1 ) and O-H (1114 cm -1 ) and C-O-C (1049 cm -1 )
groups. TCBQ had similar peaks of C=O, C=C and Arc-H (Fig. S2 ), indicating these groups from TCBQ.
Additionally, it should be noted that increased O-H and C-O-C groups may origin from carbonyl of TCBQ.
Thus, TCBQ was grafted on GO through C-O-C or O-H bonding. II. Influences the hydroxyl radical production.
In the GO-TCBQ metal free system, the decomposition of H 2 O 2 and the production of hydroxyl radical were strongly dependent on pH, reactant ratios, and reaction time. The influence of oxidation states of graphene, pH values, GO/TCBQ ratios, ultrasonic time and H 2 O 2 /GO ratios were optimized in the Fig. S1 .
As illustrated in Fig. S1a , GO-TCBQ metal free system catalyzed to produce more hydroxyl radical than rGO (rGO-TCBQ) system. Fig.S1b shows hydroxyl radical is produced at pH 7 to the most, indicates S3 neutral pH condition is optimal for the metal free catalysis. As shown in Fig. S1c,d , the optimized ratio of GO/TCBQ and ultrasonic time was 0.3 and 1h in the metal free system, respectively. Furthermore, a filter process and longer reaction time will benefit the formation of hydroxyl radical during metal free catalysis. 
III. Molecular information of GO materials.
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The molecular formulas of GO-TCBQ, GO and TCBQ are C 46 respectively. The information is as followed. 
